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Fans and Air Compressors
The several types of fan and air compressor, commonly used in practice,
work on one or the other of two fundamental principles, namely, direct
compression of the air in a cylinder, or by imparting momentum or kinetic
energy to the air by means of a rotating impeller, and afterwards converting
the velocity head back to pressure head before final discharge.
Direct Compression.—Air being an elastic fluid, the work expended
on it by decreasing its volume creates increases in pressure, temperature,
and density which follow definite laws. By this principle of compression
high pressures of delivery may be obtained, but the flow of air is intermittent
on account of the non-delivery period of charging and compressing.
Compression on the Momentum Principle.—If work is done on
a column of moving air free to expand (i.e. an open discharge), then momentum
or kinetic energy is imparted to that column, thus increasing its velocity. To
convert the velocity into pressure at the final discharge, the stream or column
of air must be allowed to expand in sectional area along the line of flow.
This expansion has the effect of increasing the pressure at the expense of
velocity. With this principle only relatively small pressures can be obtained
over any one stage, but large volumes of air are dealt with, and the method
has the advantage of producing continuous flow.
Air Data.—
 1.	The specific volume of air before entering the machine is a function
of its temperature, barometric pressure, and humidity.
 2.	Dry Air is defined as air containing no moisture.
 3.	Saturated Air is defined as air having in suspension the maximum
amount of moisture.
 4.	Temperature and barometric pressure change with weather condi-
tions and altitude.
Values of atmospheric pressure and temperature at various altitudes are
given in Table I.
5.	Free Air.—For air at normal sea-level conditions, referred to as free
air, we have the following constants and equivalents.
 (a)	Normal atmospheric pressure = 147 Ib. per square inch ^ 29-9 in.
of mercury = 33*94 ft. of water.
 (b)	Density or weight per unit volume is 0-076 Ib. per cubic foot.
 (c)	Specific volume, i.e. ~	—, is 13-15 c. ft. per pound.
density
(d)	Temperature is 62° F.
vol. III.	97	40

